Trace gases constitute <1% of the atmosphere with typical concentrations in parts per million to parts per trillion range, and play a crucial role in the chemistry of the atmosphere and the Earth's radiation budget. The exchange of trace gases between the biosphere and the atmosphere affects the atmospheric concentration of gases such as carbon dioxide (CO 2 ), methane (CH 4 ), volatile organic carbons (VOC), carbon monoxide (CO), nitrous oxide (N 2 O), nitric oxide and nitrogen dioxide (NO x ), ammonia (NH 3 ), and others (Brasseur & Chatfield, 1991).
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Agricultural systems can be sources or sinks of trace gases, and the quantification of this exchange is necessary when evaluating both the environmental impact of agricultural activities and the impact that atmospheric pollution from other sources have on agricultural production and sustainability. While several approaches are used for the measurement of trace gas fluxes, micrometeorological methods provide non-intrusive and spatially integrated measurements (Lapitan et al., 1999) . In a field study, selection of a micrometeorological method occurs based on field conditions, purpose of field experimentation, and availability of suitable instrumentation. In this chapter, we present the instrumentation requirements for ground-based trace gas concentration measurements when using micrometeorological methods, with emphasis on the eddy covariance (EC) and flux-gradient (FG) methods. These methods require sampling of the turbulent air above the agricultural surface of interest, and determination of concentration gradients with height (FG) or concentration fluctuations at one height (EC). Due to the nature of turbulent flow and mixing in the near-surface air layer, trace gas concentrations vary rapidly in time and concentration gradients usually are small at the measurement height. Difficulties in making trace gas concentration measurements for micrometeorological flux quantification often arise due to (i) slow time response instruments, and (ii) need for detection of small concentration differences or fluctuations against a large background concentration.
